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摘  要 
 





    本文首先研究了廉价无机盐引发体系 AIBN/NaNO2/FeSO4·7H2O 对苯乙烯
本体聚合的控制，发现亚硝酸鈉与硫酸亚铁反应生成的 NO 能够与 AIBN 裂解
的自由基,生成氧氮稳定自由基,并能实现对苯乙烯的本体聚合的活性控制。



























摘  要 
ii 
    接着，本文研究了 AIBN/NaNO2/FeSO4·7H2O 对极性单体甲基丙烯酸甲酯
的本体聚合的控制。将该体系用于甲基丙烯酸的本体聚合时，产物的分子量
分布较宽，不属于活性聚合。在实验中发现：加入少量乙酸酐（Ac2O＝
1.0mol/L）可以有利于 NaNO2与 FeSO4·7H2O 反应释放 NO，使得该体系对甲
基丙烯酸甲酯的本体聚合的活性控制较为理想。 
    为改善无机盐引发体系 AIBN/NaNO2/FeSO4·7H2O 与油相单体的相溶性和








避免使用有机卤代试剂，本文尝试以无机盐体系 AIBN / FeCl3·6H2O/KI/Bpy



























The free radical polymerization mediated by TEMPO contains both 
the benefits of conventional free radical polymerization and the 
living polymerization ,such as the mildness of reaction condition、
the diversification of polymerization methods ,the ability of control 
of the macromolecular structure ,the molecular weight and the 
molecular weight distribution, and so on. But the high price of TEMPO 
restricts the  versatile use of this highly simple and attractive 
technique in the industry. So it is very necessary to seek cheaper 
reagents to replace TEMPO. In this paper , we try to use the 
inorganic-reagents to control the monomer (St/MMA) polymerization 
and have gotten some important results. 
     Firstly, polymerization of styrene was studied in the presence 
of AIBN/NaNO2/FeSO4 · 7H2O in this paper. It was found that 
polymerization of styrene was living when temperature was higher than 
100℃,and when the molar ratio of AIBN/NaNO2/FeSO4·7H2O was 1/3/3,the 
molecular weight polydispersities were narrow，which was between 1.1 
and 1.8.With the increasing of time ,the conversion of monomer and 
the molecular weight of polymer also increased。 
Secondly, the rate-accelerating additives for the free radical 
polymerization of styrene in the presence of Sodium nitrite and 
Iron( Ⅱ )sulfate were studied. It was found that the styrene 
polymerization  mediated  by AIBN/ NaNO2/FeSO4·7H2O was distinctly 















te(DEM),  acetylacetone(AAT), ethyl-acetoacetic ester（AAE）,or 
malonoitrile(MN). Only the malonoitrile(MN) not only was an 
accelerator, but also preserved the character of living free radical 
polymerization. the polymerization rate was very quick when 
[MN]:[NaNO3]:[FeSO4.7H2O]=4:1:1, which the conversion reached 80.0% 
within 5h at 120℃ , [MN] = 0.312mol/L .The polymerization rate was 
twenty times as fast as that of the no adding MN[t=5h ,Conv.=4.0(%)]. 
The molecular weight distribution was narrow，and the molecular weight 
was well controlled under 10
5
,and the difference between the 
theoretical molecular weight and the experimental molecular weight 
was below 20%.With the increased of the conversion of  monomer , the 
molecular weight of polymer also increasing in line. The other three  
additions can enhance the rate of polymerization of styrene, but would 
affect living free-radical polymerization of styrene mediated by 
NaNO2/FeSO4·7H2O and couldn’t preserved the character of living 
free-radical polymerization. 
Thirdly, mediated by AIBN/NaNO2/FeSO4 · 7H2O/(CH3CO)2O , 
polymerization of MMA was investigated in this paper. It was found 
when the molar ratio of AIBN/NaNO2/FeSO4·7H2O was 1/3/3,  
[(CH3CO)2O]=1.0mol/L, and temperature was 95℃, polymerization of MMA 
was living and well controlled. With the increasing of time ,the 
conversion of monomer and the molecular weight of polymer also 
increased。 
In order to improve the dissolution of AIBN/NaNO2/FeSO4·7H2O in styrene 
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v 
polymerization), using the system of AIBN/NaNO2/HAc substituted the 
system of AIBN/NaNO2 /FeSO4·7H2O. Though dissolution of AIBN/NaNO2/HAc 
was better than AIBN / NaNO2/FeSO4·7H2O,the control of polymerization 
of St didn’t succeed ,which the molecular weight distribution was 
broad. Using the system of AIBN/NaNO2/HAc/KI replaced the system of 
AIBN/NaNO2 /Fe SO4·7H2 O, the effect of the control of polymerization 
of St was not better than that under the system of AIBN/NaNO2 
/FeSO4·7H2O.,but the polymerization rate was faster compared with that 
under the system of AIBN/NaNO2 /FeSO4·7H2O. 
 ATRP was a successful living free radical polymerization stra- 
tegy,but the reagents it used contained the organic halogen reagen- 
ts(RX),which was expensive and noxious in the process of preparation. 
In order to avoid using RX, we used the system of AIBN / FeCl3·6H2O/ 
KI/Bpy to control the polymerization of MMA. It was found that 
polymerization of MMA was partly living When the ratio of AIBN / 
FeCl3·6H2O/KI/Bpy equal to 1/4/4/ 8,[AIBN]=3.13×10
－2
mol/L,80℃. With 
the increasing of time ,the conversion of monomer increased in 
line.But the molecular weight of polymer increased slowly with the 
conversion of monomer increasing. 
At last, we also studied the polymerization of MMA or St under 
CS2/AIBN、CS2/BPO、CS2/H2NCH2CH2NH2/ BPO、CS2/H2NCH2CH2NH2/AIBN.Though it 
was not successful in the living free radical polymerization ,it have 
the value of reference. 
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a. 链引发  形成单体自由基活性种的反应，其中包括引发剂 I 的分解和初
级自由基与单体加成，生成单体自由基 RM· 。 




           
b. 链增长  在链引发阶段形成的单体自由基 RM·，继续跟其他单体分子结
合成单体单元更多的链自由基，这个过程称做链增长反应。 
RM RMn+1· +   nM ·
kp
 




MRn   +   YS· MRnY  +  S·
ktr
 















































(Atom Transfer Radical Polymerization ,ATRP)、稳定自由基存在
下活性自由基聚合（Stable Free Radical Polymerization，SFRP）
【4】
、可逆









































































第一章  活性自由基聚合简介 
 4
Scheme 1 
链引发        




R-X  +  Mtn ·+   Mtn+1
+  M×
+    Mtn · +    Mtn+1X
ki +  M
 
链增长        
             

































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
